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ABSTRACT: 35 patients of Maturity onset diabetes mellitus having the complaints of polyurea 
polydypsia and polyphagia etc. have been selected.  For the diagnosis of diabetes mellitus the 
fasting and 1
st hour and 2
nd hour post parandial blood sugar were estimated.  Patients were 
classified into two groups.  20 patients were treated with powder of C. Tamal leaves in the dose 
of 2 TSF T. D. S. and 15 patients were treated with Inula racemosa in the dose of 1 TSF T. D. S. 
for the period of three months.  The response was estimated on the parameter of Joslin’s Clinica 
in C. Tamal group 50% cases were in good control.  33.33% were in fair control and 16.67% 
cases were in poor control. 
 
Inula racemosa treated group 100% cases were in good control.  Thus it can be inferred that 
both of the drugs are useful in the treatment of Diabetes mellitus of Maturity onset.  However, 
the response of Inula racemosa is better as compared to C. Tamala. 
 
INTRODUCTION 
 
There is an increasing demand of patients to 
use the natural antidiabetic agents.  This is 
more because insulin cannot be used orally 
and oral hypoglycemics have manyside 
reactions and toxicity besides that after 
certain period synthetic oral hypoglycemics 
do not remain effective in lowering the 
blood sugar in chronic stage of diabetes. 
 
A number of plants have been claimed as 
hypoglycemic agents both by Indian 
scientists and by those who are working 
abroad.  But as yet no drug has been 
developed which has stood the test of full 
scale clinical trials. 
 
Assessment in some clinical trials is only 
based on symptomatic improvement or on 
simple urine test.   In some trials only 
fasting blood sugar has been adopted for 
assessment criteria of result.  Very rarely the 
glucose tolerance test has been adopted.  But 
the antidiabetic action of a drug cannot be 
claimed unless and until the response of 
therapy is observed on the glucose tolerance 
test fully and this is the better and cheaper 
investigation.  On the basis of this 
parameter, we can declare the response of 
therapy and hypoglycemic action of drug.   
Glucose metabolism can be corrected in so 
many ways even without therapy i.e . by diet 
control, exercise, yoga, etc., so keeping 
these facts in view, the effect of C. Tamala 
and I. racemosa has been assessed in this 
trial. 
 
There is a great deal of controversy 
regarding the ethics of clinical trial with Pages 9 - 16 
 
crude drugs and specially the newer one.  A 
section of scientists feel it highly unethical 
to administer an unknown drug to the human 
being and simultanelously to deprive him 
from the known treatment during that 
period.  Their objections are valid and are 
based on high ethical values, but still it 
suffers from limitation and judegment is 
from a single angle.  We, Indians, as such 
are privileged to have observations of crude 
drugs of course emperical in the form of 
systemic medicine known as Ayurveda, 
which is still alive and being practised both 
by the physician and the patients 
themselves.  So, we need not to suffer with 
the complex being unethical.  Hence, the 
clinical trials with C. tamala and I. racemosa 
have been undertaken.  It is already 
mentioned that it is an ingredient of 
Madhvasava described by Caraka many 
thousands years back and have been tested 
by various workers in the recent past both in 
experimental as well as clinical studies, 
though the trial was for short term. 
 
MATERIAL AND METHODS 
 
In the present trial a series of 35 patients of 
diabetes mellitus of maturity onset both 
male and female above the age of 35 years 
were selected from the outpatient 
department of Kayacikitsa, S. S. Hospital, B. 
H. U.  Most of them were known diabetics 
and few were detected during the course of 
routine check up.  The case of history of all 
these cases were recorded on a special 
proforma. 
 
At the outset routine laboratory examination 
of urine, stool and blood were conducted.  It 
was followed by the oral glucose tolerance 
test in every case and oral glucose tolerance 
test was the chief criteria for the diagnosis.  
For this test patients were advised to have 
agood carbohydrate meals on the prior days.  
On the next morning fasting blood samples 
were collected from the right cubital vein at 
around 8 A. M.  Patients were not permitted 
to have cigarettes or tobacco, pan, etc.  Then 
100 gm glucose solution in a glass of water 
was given to drink.  Then two blood samples 
were collected at one hourly intervals.  Only 
those cases were selcted who had impaired 
glucose tolerance.  The blood sugar was 
estimated by colorimetric micromethod 
(Astoor & King, 1954). 
 
Administration of Drug and Diet: 
 
The series of 35 cases were studied in two 
groups.  The first group of 20 cases were 
treated with the powder of leaves of C. 
tamala whereas the other 15 cases were 
subjected for the study of other drug, 
powder of root of I. racemosa.  Then drugs 
were procured from the Ayurvedic 
Pharmacy, B. H. U. in find powder form.   
Both the drugs (C. tamala and I. racemosa) 
were administered in the dose of 10 gms and 
5 gms respectively three times daily with 
water before breakfast, lunch and dinner.   
The treatment was continued for 3 months. 
 
The hospitalised patients were kept on capati 
diet of 1800 calories.  They were advised to 
forego rice, sugar and potato from their 
meals.  Similarly out-patient department 
cases were also advised, of course one can 
not be sure about it.  Diet schedule 
recommended for them was as follows : 
 
1800 Caloric diabetic diet:- 
 
Breakfast  –  1 slice of toast, 1 oz cooked 
cereal. 
1 chapathi, 2 -4 TSF corn flakes or  
2  –  4 biscuits, milk 80 oz, tea or coffee 
without sugar. 
 
10 A. M. – Milk 60 oz without sugar. 
 
Lunch – Cereal 30 oz (chapati or rice) Pages 9 - 16 
 
Pulse 1 ½ oz, curd 20 oz, green vegetables 8 
oz, Raw vegetable 30 oz. 
 
4 P.M. – Available seasonal fruit one except 
banana, grapes and apple, tea or coffee 
without sugar. 
 
Dinner – Sames as lunch. 
Recommended allowance of fat, oil, butter 1 
oz. 
 
Assessment of the result: 
 
Regarding the assessment of result glucose 
tolerance test was repeated at monthly 
intervals, urine examination was also done 
simultaneously.  The cases were classified 
as having good, fair and poor response 
following the method of Joslin’s clinic.   
Accordingly the patient should have the 
following blood sugar level (Table – 1). 
 
For the purpose of classification as degree of 
control 70% of the reading must confirm 
with the standards listed in the table. 
 
TABLE – I 
 
Showing the degree of control blood sugar in mg / 100 ml of blood. 
 
 
S. No. 
 
 
Relation of food 
 
Good control 
 
Fair control 
 
Poor control 
1 
 
2 
 
3 
 
4 
 
Fasting 
 
1 hour 
 
2 hour 
 
3 hour 
110 
 
150 
 
130 
 
110 
130 
 
130 
 
150 
 
130 
 
 
All other cases 
 
 
 
 
Observation and Results: 
 
Regarding the incidence of age and sex, the 
age of the patients treatedm ranged between 
30 – 70 years.  The majority of patients were 
between  40  –  60 years of age.  On the 
otherhand, sixty percent cases were male 
and forty percent were of female sex in the 
series.  In connection with the occupational 
incidence, majority of diabetics treated were 
household wives and serviement, other 
patients were businessmen and 
agriculturists. 
 
Clinical features of diabetes mellitys were 
also observed in the series of 35 diabetics 
and classical clinical features of diabetes 
mellitys are present in most of the case i.e. 
polyuria, polydypsia in 31 & 28 cases 
respectively, but polyphagia was observed in 
only two of them.  Some errors in reporting 
of the symptoms may be due to illiteracy, 
ignorance and due to other socio – 
physiological factors.  Of course, the 
symptoms reported to be present in 
maximum number of cases were general 
weakness and other constitutional symptoms 
of significance were the tiredness, dryness 
of mouth, constipation and joint pain etc. 
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Clinical Improvement: 
 
The symptomatic improvement was assessed 
on the basis of treatment with C. tamala and 
I. racemosa separately and along with the 
biochemical improvement.  Satisfactory 
improvement in their clinical features was 
also observed and it was more obvious in he 
cases  who continued the treatment for 2 or 
3 months.  The improvement in classical 
symptoms i.e. polyuria and polydipsia was 
observed in 65% and 55% cases respectively 
with C. tamala treated group and in I. 
racemosa treated group it was 60% and 
66.66% respectively and other symptoms 
were also markedly improved in both 
groups. 
 
The above table showing the effect of C. 
tamala treatment on glucose tolerance test in 
series of 20 diabetic patients of maturity 
onset.  Among them 13 were males and 7 
were females.  Majority of them were in an 
average age group 40 – 60 years. 
 
Initial mean fasting blood sugar level was 
156.04 mg%, P.P mean blood sugar level 
after one hour 240.85 mg% and after two 
hours it was 287.00 mg%.  This drug was 
well tolerated and after one month treatment 
the reduced mean fasting blood sugar was 
126.39% mg%, P.P. mean blood sugar level 
after one hour was 215.48 mg% and after 
two hours it was 252.40 mg% respectively. 
 
The treatment was further continued.   
Regular compliance was observed in 16 
cases out of twenty.  Four patients were 
irregular, hence they were detected.  The 
mean  fasting blood sugar was reduced 
almost  too  physiological range i.e 117.63 
mg% and post prandial blood sugar was also 
reduced upto 203.88 mg% and 233.13 mg% 
after one and two hours of 100 gm glucose 
load respectively. 
 
In third month, number of patients remained 
only six and fasting as well as post prandial 
blood sugar levels was observed to be 
almost the same as in two months.  Fasting 
blood sugar was 119.92 mg% and P. P. 
blood sugar was 202.33 mg% and 223.00 
mg% is one and two hours respectively. 
 
 
Biochemical Improvement  
 
TABLE – II 
 
Showing the G.T.T. pattern before & after treatment with C. tamala in the patients of 
diabetes mellitus up to three months 
 
Months 
Glucose Tolerance Test in mg% 
Before Treatment  After Treatment 
Fasting  1
st Hr.  2
nd Hr  Fasting  1
st Hr.  2
nd Hr 
One Month 20 Cases 
Mean 
SD ± 
SE  ± 
 
 
156.04 
48.09 
10.76 
 
 
240.85 
46.64 
10.43 
 
 
287.00 
54.27 
12.14 
 
 
126.39 
34.21 
7.65 
 
 
215.48 
44.64 
9.99 
 
 
252.40 
57.18 
12.79 
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Two Months 16 Cases 
Mean 
SD ± 
SE  ± 
 
Three Months 6 Cases 
Mean 
SD ± 
SE  ± 
 
 
 
64.99 
46.47 
11.62 
 
 
205.38 
48.26 
19.70 
 
 
 
 
245.38 
48.25 
12.06 
 
 
273.50 
63.73 
26.01 
 
 
 
291.69 
57.93 
14.48 
 
 
303.33 
63.46 
25.90 
 
 
 
117.63 
25.81 
7.45 
 
 
119.92 
29.97 
12.23 
 
 
 
203.88 
37.77 
9.44 
 
 
202.33 
31.41 
12.82 
 
 
 
 
233.13 
44.94 
11.24 
 
 
223.00 
37.26 
15.21 
 
Statistical Comparison Initial Blood Sugar VS After Treatment 
 
  Difference in G. T. T. 
Fasting  First Hour  Second Hour 
1  2  3  4 
One Month Mean  
                       SD ± 
                       SE ± 
                       ‘t’ 
                       ‘p’ 
Two Months Mean 
                     SD± 
                     SE ± 
                     ‘t’ 
                     ‘p’ 
Three Months Mean 
                       SD ± 
                       SE ± 
                       ‘t’ 
                       ‘p’ 
29.66 
17.84 
3.99 
7.43 
<0.001*** 
47.36 
21.68 
5.42 
8.74 
<0.001*** 
85.47 
31.92 
13.03 
6.56 
<0.01** 
25.38 
22.27 
4.98 
5.10 
<0.001*** 
41.50 
25.23 
6.31 
6.58 
<0.001*** 
71.17 
46.24 
18.87 
3.77 
<0.05* 
34.60 
26.27 
5.88 
5.88 
<0.001*** 
59.19 
21.49 
5.37 
11.02 
<0.001*** 
80.33 
35.98 
14.69 
5.47 
<0.01** 
*     Significant at 5% level of probability 
**   Significant at 1.0% level of probability 
***  Signature at 0.1% level of probability Pages 9 - 16 
 
But in terms of percent reduction as 
compared to the initial blood sugar level was 
observed in one month treatment, but it was 
recorded 27.65% and 40.74% with two at 
three months treatment respectively.   
Similarly the reduction in post prandial 
blood sugar was also observed but the effect 
was less marked than at fasting level. 
 
On statistical analysis, the reduction in 
tasting blood sugar as compared to the initial 
value was highly significant as P was 
<0.001 with the one month and two months 
treatment, but the P was <0.01 with the three 
months treatment as the number of cases 
was less.  Similarly the reduction in P. P. 
blood sugar levels was also highly 
significant with one month and two months 
treatment and significant in the three months 
treatment. 
 
TABLE – III 
 
Classification of Hypoglycemic response of C. tamala treatment in diabetic based on 
Joslin’s clinic 
 
S. No.  Months 
Response of Treatment 
Good Control  Fair Control  Poor Control 
No. of 
Cases 
%  No. of 
Cases 
%  No. of 
Cases 
% 
1 
 
 
2 
 
 
3 
One Month  
(20 Cases) 
 
Two Months 
(16 Cases) 
 
Three Months 
(6 Cases) 
 
9 
 
 
11 
 
 
3 
45.00 
 
 
68.75 
 
 
50.00 
4 
 
 
2 
 
 
2 
20.00 
 
 
12.50 
 
 
33.33 
 
7 
 
 
3 
 
 
1 
35.00 
 
 
18.75 
 
 
16.67 
 
 
Considering that only the reduction in blood 
sugar is not enough from the management 
point of view rather it is needed to control 
the blood sugar within physiological limits.  
There are different norms to declare the 
diabetes to be in control.  In this study the 
norms decided by Joslin’s clinic have been 
adopted for the assessment of result. 
 
Fasting blood sugar was within the category 
of good control in about 45% patients with 
one month treatment and 68.75% in two 
months treatment, but it was only in 50% 
cases with three months treatment as the 
patients in this group were of long duration.  
Thus fairly in a large percentage of cases the 
fasting blood sugar level was reached in the 
category of blood control.  Of course the 
P.P. blood sugar levels were not up to the 
mark.  The result of treatment has been 
classified as good, fair and poor considering 
the control of fasting blood sugar values 
(Table – 3). 
 
Biochemical improvement with I. 
racemosa treatment. 
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Table No.4 gives the effect of I. racemosa 
treatment on glucose tolerance test in a 
series of 15 diabetic patients of maturity 
onset.  Among them 9 were males and 6 
were females.  Majority of them were in an 
average age group of 40 – 50 years. 
 
Initial fasting blood sugar level was 168.80 
mg% and P. P. blood sugar level after one 
hour was 293.47 mg% and after 2 hours it 
was 329.13 mg%.  This drug was well 
tolerated and after one month treatment the 
reduced mean fasting blood sugar level was 
132.29 mg% and mean P.P. blood sugar 
level was 252.80 mg% in one hour and 
279.93 mg% in two hours respectively. 
 
The treatment is further continued.  Regular 
compliance was observed in 12 cases out of 
15 with two months treatment.  Three 
patients were irregular, hence they were 
deleted.  The mean blood sugar was reduced 
to almost too physiological range i.e. 121.13 
mg%.  Of course post prandial blood sugar 
was remaining elevated i.e. 236.92 mg% and 
273.83 mg% after one and two hours of 100 
gm glucose load respectively. 
 
TABLE – IV 
 
Showing the G.T.T. pattern before & after treatment with I. racemosa in the  
patients of diabetes mellitus up to three months trial 
 
Months 
Glucose Tolerance Test in mg% 
Before Treatment  After Treatment 
Fasting  1
st Hr.  2
nd Hr  Fasting  1
st Hr.  2
nd Hr 
One Month 15 Cases 
Mean 
SD ± 
SE  ± 
 
Two Months 12 Cases 
Mean 
SD ± 
SE  ± 
 
Three Months 3 Cases 
Mean 
SD ± 
SE  ± 
 
168.80 
83.77 
21.65 
 
 
182.75 
88.59 
25.60 
 
 
154.33 
40.20 
23.24 
 
 
293.47 
114.18 
29.50 
 
 
324.17 
106.45 
30.77 
 
 
321.33 
36.95 
21.36 
 
 
329.13 
106.74 
27.58 
 
 
359.50 
96.91 
28.01 
 
 
352.00 
41.62 
24.06 
 
132.29 
58.29 
15.06 
 
 
121.13 
54.84 
15.85 
 
 
97.33 
13.01 
7.52 
 
251.80 
76.56 
19.78 
 
 
236.92 
72.45 
20.94 
 
 
192.33 
19.86 
11.48 
 
279.93 
90.96 
23.50 
 
 
273.83 
74.49 
21.53 
 
 
214.00 
28.84 
16.67 
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Statistical Comparison Initial Blood Sugar VS After Treatment 
 
  Difference in G. T. T. mg% 
Fasting  First Hour  Second Hour 
1  2  3  4 
One Month  
 Mean  
 SD ± 
 SE ± 
 ‘t’ 
 ‘p’ 
Two Months  
Mean 
 SD± 
 SE ± 
 ‘t’ 
 ‘p’ 
Three Months 
 Mean 
  SD ± 
  SE ± 
  
 
36.51 
44.28 
12.80 
2.85 
<0.05* 
 
60.86 
57.02 
16.48 
3.69 
<0.01** 
 
57.00 
33.72 
19.49 
 
41.67 
62.04 
16.02 
2.60 
<0.05* 
 
87.25 
68.71 
19.86 
4.39 
<0.01** 
 
129.00 
17.58 
10.16 
 
49.20 
69.37 
17.93 
2.74 
<0.05* 
 
85.67 
55.87 
16.15 
5.30 
<0.001*** 
 
138.00 
15.10 
8.73 
*     Significant at 5% level of probability 
**   Significant at 1.0% level of probability 
***  Signature at 0.1% level of probability 
 
 
In third number of patients remained only 3.  
Fasting as well as P.P. blood sugar was 
observed in three patients out of 15.  Hence 
fasting blood sugar was 97.33 mg% and P.P. 
was 192.33 and 21.40 mg% in one and two 
hours respectively. 
 
In terms of percent fall 19.35% reduction in 
fasting blood sugar was observed in one 
month treatment.  In second and third 
months the reduction was 30.74% and 
35.0% respectively.  Similar reduction in 
P.P. blood sugar was also observed but the 
effect was less marked than at fasting blood 
sugar level.  Pages 9 - 16 
 
 
On statistical analysis the reduction in 
fasting blood sugar as compared to the 
initial value was significant as P was <0.05 
and <0.01 at the one month and two months 
treatment respectively.  Due to the 
insignificant number of cases, statistical 
analysis of third month was not done.   
Similarly the reduction in P. P. blood sugar 
level was also significant. 
 
According to norms of Joslin’s Clinic, the 
result of treatment has been classified as 
good control, fair control and poor control, 
considering the control of fasting blood 
sugar values (Table – 5). 
 
 
TABLE – V 
 
Classification of Hypoglycemic response of I. racemosa Treatment in diabetic  
patients based on Joslin’s Clinic 
 
S. 
No.  Months 
Response of Treatment 
Good Control  Fair Control  Poor Control 
No. of Cases  %  No. of Cases  %  No. of Cases  % 
 
1 
 
 
2 
 
 
3 
 
 
One Month 
(15 Cases) 
 
Two Months 
(12 Cases) 
 
Three Months 
(3 Cases) 
 
 
8 
 
 
7 
 
 
3 
 
53.33 
 
 
58.33 
 
 
100.00 
 
 
1 
 
 
2 
 
 
- 
 
6.67 
 
 
16.67 
 
 
- 
 
6 
 
 
3 
 
 
- 
 
40.0 
 
 
25.0 
 
 
- 
 
 
 
 
Fasting blood sugar was within the category 
of good control in about 53.33% patients 
with one month treatment, 58.33% in two 
months treatment and it was 100% in three 
months treatment.  Thus fairly in a large 
percentage of cases the fasting blood sugar 
was reduced in the category of good control.  
Of course P. P. blood sugar level was not up 
to mark. 
 
Discussion and Conclusion: 
 
Out of 35 patients, twenty have been treated 
with C. tamala powder in the dose of 10 gms 
three times daily and fifteen patients have 
been treated with I. racemosa  powder in 
dose of 5 gm three times daily.  Assessment 
of result has been recorded at monthly 
intervals for a period of three months.  The 
number of patients up to second month was 
16 in group one and 12 in group second.  In 
the three months, the number of patients 
drop out was fairly high, of course it is after 
considerable improvement.  
 
Symptomatic improvement was very marked 
with two months treatment in both the 
groups.  Simultaneously, there was 
significant improvement in blood sugar.   Pages 9 - 16 
 
Average reduction in fasting blood sugar in 
C. tamala treated group was 27.65% and in I 
racemosa treated group it was 30.75% with 
two months treatment.  On statistical 
analysis P was <0.001 and <0.01 
respectively.  Reduction in blood sugar may 
be important from clinical and 
pharmacological point of view, but to level 
any drug as a dependable antidiabetic agent 
in therapeutic use, it should be able to bring 
the blood sugar level within the 
physiological range.  Joslin’s diabetic clinic 
has laid down a standard for the control of 
diabetes.  Fasting blood sugar should be 
below 110 mg% for a good control and it is 
up to 130 mg% in fair control.  If it is above 
this, the cases are labelled as poor control.  
Hence the data has been remained 
accordingly and 11 out of 20 cases were 
found to have good control in C. tamala 
group.  Similarly, 7 out of 15 cases had good 
control in I. racemosa group.  Thus, this 
management seems to have reasonably high 
therapeutic value.  Post –  Prandial blood 
sugar was not fully controlled. 
 
If we compare these results with previous 
observation (Chandola, H. M. 1979) has 
reported the 33% patients had blood sugar 
level within the standard of good control 
with 15 days treatment and general 
reduction in blood sugar as compared to 
control group kept on 1800 calories diet, it 
was significantly low.  In our series 45% 
patients had good control with one month 
treatment and 68.75%  patients in two 
months treatment in C. tamala group.  It 
indicates that response of management is 
increasing with the duration of management 
up to two months.  So far desirable effect the 
treatment should be continued for two 
months or more.  In I. racemosa group, the 
response is similar, 53.33%, 58.33% and 
100% good control has been achieved in 
fasting blood sugar in one, two and three 
months treatment respectively.  It also 
indicates that for full effect, the treatment 
has to be given for three months.  It is just 
possible to enhance the result with the 
higher doses as there is no side reactions 
with the doses used in this study. 
 
This indicates that therapeutic value of C. 
tamala and I. racemosa is best for long term 
of diabetes.  The response is better than diet 
control (Chandola, H. M., 1981).  Thus, a 
clinical impression is made that role of these 
drugs in the management of early cases of 
diabetes mellitus (Prameha) is very good 
and can be used as oral hypoglycemic 
agents.  This is an  advancement on the 
previous observations as those studies were 
only limited to prove the blood sugar 
reducing property.  Role of these drugs in 
the control of diabetes with prolonged use 
was not reported earlier. 
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